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[0001 J The present invention relates to a coating blade for applying coating material onto a travelling v/eb, particularly 
coating liquid or paste onto a travelling paper web. 

5 [0002J The traditional blade coating technology is based on the fact that the blade can deflect, i.e. that the blade in 
its cross-direction will be subject to dafiection when the blade by one longitudinal edge thereof engages a travelling 
web. Contrary hereto Swedish patent 468 344 discloses a technology where the blade rather than being deflecied has 
a movable attachment enabling movement of the blade towards and away from the.travelling web. By using this tech- 
nology it is posisible to use coating blades which essentially have no bending capacity. 

10 [0003] Since the. primary function of the coating blade is to even and remove excess of a coating .liquid containing 
hard. particles, for example titanium dioxide, calcium carbonate and the like;.the edge section of the blade engaging 
the travelling web will be subject to continuous wear. Such wear can be caused also by particles found in the paper 
web proper. As soon as the blade has reached a certain cegree of wear it has to be replaced. Such replacement of 
blade involves high costs, on the one hand caused by the cost of the blade perse, on the other hand aiso and essentially 

'5 by the production interruption caused by the change of blade. 

[0004] An important property of coating blades is thus that the resistance to wear or abration is as high as possible. 
Since the blades which are used in the traditional blade coaling techniques also shall -have springing properties which 
to some extent result in a lower resistance to wear the blade quality becomes a compromise between spring properties 
Qnd:wear resistance. 

20 . [0005] In addition to the fact that the wear resistarice of the .blades is dependent- on the material of the blade it Is 
also known to coat the engagement surface of the blade with wear-resistant materials, for example ceramic materials 
or chromium. In view of the fact that such wear resistant leyers shall be applied to elongate and thin materials, often 
steel bands, . limitations in production will arise resulting In high production costs. 

[0006] The present invention has for Its main object to proviide a coating blade of improved resistance to wear. Another 
25 objept of the invention is to provide coating blades which can be manufactured at a low cost. 

[0007] Yet another object of the invention is to provide blades which give advantages In a quality wrtli regard to the 
coated layer. For these and other objects which will be clear from the following disclosure there is provided by the 
present Invention coating blades for applying a coating material onto a travelling web. Although tlie Invention is not 
restricted hereto it will in the following be described particularly in connection with the application of a coating liquid 
onto a travelling paper web. The coating blade according to the invention includes a band of steel .or other forrh-stable 
material which, along the edge section Intended to engage the web, is provided with a wrear-resisiant coating. In ac- 
cordance with the present invention It has been surprisingly found that if said coating is constituted by a material of a 
reiatiyeiy low hardness, namely a hardness of about 1 0 to about 1 00 measured in accordance with Shore A, substantial 
advantages are gained in connection with the use of the coating blade. 

[0008] The fact that the use of a coating blade having a coating of a relatively soft material resulted in a high wear 
resistance in combination with Jmportani operational advantages was completely surprising to the skilled artisan. As 
acknowledged in the conventional art one has looked for caating with hard materials, for example cerams, metals or 
the like, for the purpose of obtaining a high wear resistance, and the relatively complicated techniques that have to be 
used for the application of this type of hard coatings has Involved high production costs and thereby an undesired high 
<0 price on the final producl. 

[00091 In connection with the present invention It is preferred that the coating. applied to the coaling blade has a 
haroness according to Shore A of about 30 to about 80, particularly about 40 to about 70. It is particularly preten-ed 
that the hardness according to Shore A lies within the range of about 60 to 60. 

[0010] The surprising observation on which the present invention is founded, namely the possibility of-using a rela- 
tively soft material as a coating, means that said coating material can be constituted by an organic polymer. Examples 
of useful polymers are pclyurethanes, styrene-butadiene polymers, i.e. polymers of rubber type, and po'lyolephlns. 
[001 1] A particularly preferred type of polymer Is pclyurethanes, the building stones of whfch in aconventicrial manner 
are constituted by polyolos and diisocyanates. Usual diisocyanates for pqlyurethane systems are toluene diisoclanate, 
dlph^nylmethanediisocyanate and naphtalerie diisoocyanate. Also less common diisocyanates are available, such as 
hexamehtylene diisocyanate and isoforon dilsocyanate. Pclyurethanes are available for^ example as esterurethanos, 
etherurethanes and urethanes based on hydroxyi-terminated polybutandienes. 

[0012] What type of pure polyurethane that is used In the present invention is not critical for the practicai result as 
long las the hardness thereof , lies within the ran'ges given above. 

[0013] Experiments carried out while using the techniques according to the present invention have shown that the 
material riesults in high wear-resistance or abrasion -resistance but also other advantages, such as improved. fiber 
coverage and operability. i.e. low failure frequency, have been recorded. The soft coating gives an improved complience 
vis-a-vis the paper surface and thereby results in a lower puttying effect corripared to traditional Hard blades or blade 
coatings. The Improved operability Is probably due to the fact that the soft coating at theedge of the blade m.ore easily 
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allows passage of the particles which are present (n the paper web or In the coating paste in view of the fact that the 
soft materia! wift be elasticiy deformed by the particle. Immediately after the passage of a particle the coating material 
then regains its starting position. 

[0014] In view of the elasticity of the coating at the edge of the blade In engagement with.the travelling web the blade 
5 edge also to some extent adapts to the contour of the pape- surface which results in the desired effect that the coating 
layer covers the fibers of the base paper in a more even manner than in traditional coaling using hard blades or blade 
coatings. This effect has been shown by extensive pilot experiments, where the result with regard to failure frequency 
and fiber coverage has been studied. In comparison with regard to rupture frequency the number of ruptures of the 
web occurring at the blade have been counted. The runs have been carried out at eqiial conditlons.wlth regard to base 
'0 paper quality, running time, coating machine variables etc. • 

(0015] In the comparison with regard to fiber coverage the results have been studied by so called "burning tests" 
and:Colouring with an absorbing type of colour "kroda". The burning test is carried out by moisturing the coated paper 
surface with an about 10% ammonium chloride solution. Th s chemical results in darkening of the cellulose fibers when 
the paper Is heated to about 300-400*C using a heat pistol or in a furnace. The white coating layer then appears in 
*5 contrast against the darlc substrate. 

[001 6] This test shows quite clearty how the coating layer has been distributed on the surface of the paper. The result 
of this comparison shows clearty that a polymer-coated b.ade in accordance v/ith the invention results In a coating 
lay^ of a more even thickness as compared to a steel blade of conventional type which results In a.flamy effect and 
\hus greater amount of coating in the "valleys" of the paper surface and liBss coating on the "tops" of the paper surface. 
[001 7] The colouring test also shows the same result In that the colour is absorbed more on the sectioris whore the 
coating layer Is thinner in view of the fact that the "valleys" of the paper surface are filled with the polymer coated 
blade as compared to this steel blade the surface irregularity will remain to some extent, whereas the.positive.effects 
of a reduced rupture frequency and improved fiber coverage is of a greater Importance for many papers qualities. 
[001.8] The steel band used in the coating blade accord ng to the present invention suitE^ly has a thicl^ness lying 
within the range about 0.2 to about 2 mm. The coating applied has a thiclmess which suitably lies within the range 
about 0.5 to about 5 mm. 

[0019] In a particular.enribodiment ot the coating blade according to the invention the coating covers said edge section 
andiis provided with a charnfer for the enlargement of the surface of engagement of the coating ori the travelling web. 
[0020] The width of the coating as seen in a plane of tie blade and perpendicular to its longitudinal direction is 
30 suitably about 5 to 25 mm, but this dimension Is not particularly critical. 

[0021] The invention also provides for an apparatus for the coating of a travelUng web comprising means to carry 
and transport the web and two opposite coaling blades extending across the web and engaging.san»e with one edge 
section thereof, and which at the opposite edge arc arranged in a blade holder for each blade with a fastening which 
allows movability to and fro the web of said edge section without essential deflection of the blade.- In this apparatus 
according to the invention pressure means are an-anged which at said edge section can bring each blade to engage 
the vveb forwarded between the opposite coating blades. The characterizing feature of the apparatus is that both coating 
blades are provided with- a coating in accordance with the above description. 

[0022] The apparatus according to the invention is particularly useful for the coating of thin paper qualities which are 
difffcult to produce with low njpture frequencies. In the particular coating techniques where the web Is fed between two 
opposite coating blades the use of blades having soft coatings Is partlculariy advantageous. In the apparatus according 
to the present invention for two-sided coating of a travelling web by the use: of juxtaposed coating blades-pilot exper- 
iments have shown a substantially reduced rupture frequency. The method of using juxtaposed coaling blades has 
previously found limited use in view of the fact that It easily results in web failure when using traditionalhard blades or 
faiade coatings. The web failures arise in view of the fact that lumps or particles in the paste and/or In the web often 
cannot pass the nip between the blades without being arrested thereby "rupturing the web. 

[00^] As examples in comparing tests between traditional steel blades and a steel blade which along the engaging 
edge section has been coated with a polymer consisting of a polyurethan©' based on diphenylm ethane diisocyanate 
(MDj) with a.hardness of about 60' Shore A and with otherwise similar conditions have shown that traditional blades 
run fpr 2 hours resulted in 1 1 ruptures, whereas the blade coated with polyurethane did not result in any rupture at all. 
[0024] The techniques based on the use of soft coatings on hard carrier materials is. in accordance with the present 
inventior^ not restricted to the use of only, polyurethane of tlie types exemplified above, but can. also be constituted by 
other materials having the hardness properties which satisfy the requirements for operabillty with con-commltant.low 
rupture frequency and q uality related to a certain production. The characterizing feature of the cojating blade. in accord- 
ance with the present invention Is the fact that the coaling Is attached by vulcanization, gluing or casting on a earner 
material In the form of a band of steel or other dimension-stable material meeting with the required shape and position 
tolerances, such as straightness, width, length and thickness. The techniques according to the present invention based 
cn tlie use of soft coating materials further result in the advantage that the steel band can be bent and wound without 
the coating being damaged or disattached. 
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[0025] The present invention will in the following be exempiified by non-limiting 'examples in connection with the 
appended drawings, wherein: 

Figures 1-3 show diagrammaticaily cross-sections through coating blades according to the present invention de- 
5 signed with varying cross-sections; 

Figure 4 shows diagrammaticaily an apparatus according to the invention with two juxtaposed coating devices; and 
Figure 5 shows a detail of the area around the two Juxtaposed coating blades with associated coatings. 

[0026] Figure 1 shows the edge section of a coating blade generally designated 1 comprising a stee) band 3, a 
10 coating 5 across the edge section 7 of the steel band 3. The steel band 3 is at its outer edge provided with a charnfer 
9, and the coating 5 has a corresponding chamfer 11 , whereby the surface of engagement against the travelling web 

will be enlarged. 

[0027] Figure 2 shows another embodiment of the coating 5, in this case provided with a part 1 5 covering the outer 
edge 1 7 of the steel band 3. Also in this case the coating 5 has a chamfer 11 . 

IS [0028] Finally, figure 3 shows a third embodiment of the coating blade according to the invention, where the free 
edge 17 of the steel band 3 is straight and uncoated. In this embodiment the coating 19 is designed with a tetrahedral 
cross-section, again with a chamfer 11 defining the surface of engagement against the travelling web. 
[0029] In the embodiments shown in figures 1-3 certain dimensions and angles have been alotted designations. In 
the table beiov/ values and intervals with regard to these dimensions and angles are given. With regard to dimensions 

^ a, b, c and d the measurements are in millimeters. 
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[0030] Figure 4 shows an apparatus according to the praserit invention, comprising two juxtaposed blade coating 
devices generally designated 25.27. Each blade coating device Includes a coating blade 29,31 and a blade holder 
33,35 operating with movable attachment of. the respective blade so that they can move against and away from the 
travelling web. The blades 29,31 are brought to engagemen: against the travelling web 41 by means of pressure iedges 
37.39 actuating the blades near their Tree edges thereof. 

[0031] The blade coating devices 25,27 which are shown only diagramatically in figure 4 can be designed in accord- 
ance with the device described In patent application WO93/06887, and with regard to constructional details reference 
is made to the disclosure of said patent application. 

[0032] As. is further clear from figure 4. a paper web 41 is fed in a downward direction in the nip between the two 
coating blades 29,31 . Before the nip the paper web 41 Is applied on both sides thereof with a coating paste by means 
of diagrammatically shown applicators 43,45 which before the nip between the coating blades 29.31 form ponds 47 of 
coating paste. 

[0033] . Figure 5 shows a detail of the area around the free edges of the juxtaposed coating blades 29, 3t with coatings 
5 with chamfered engagement surfaces 11 . 

[0034] As previously indicated the Invention is not restricled to the embodiments shown since changes and modifi- 
cations ar© obvious to the skilled artisan. Thus, the invention is not restricted in other way than as is clear- from the 
appended patent claims. 
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Claims 

1. Coating bladie for applying coating material onto a travelling v/eb (41), particularly coating liquid onto a travelling 
paper web, comprising a steel band (3), which, along the edge section (7) intended to engage the web (41). is 

5 provided with a wear-resistant coating (5), characterized in that said coating (5) is constituted by a material which 

has a hardness according to Shore A of from about 10 to about 100. 

2. Coating blade according to claim 1; characterized In that the material has a hardness cf about 30 to about 80, 
particulary about 40 to about 70. 

10 

3. Coaling biade according to claim 1 or 2, characterized in that said material is constituted by an organic polymer. 

4. CoRting blade according to claim 3, characterized in that the organic polymer is selected frorh polyurethanes, 
styrene-butadlene polymers and polyolephlns. 

15 

5. Coating blade according to claim 4, characterized in that the organic polymer is a poiyurethane. 

6. Coating blade according to any preceding claim, characterized in that the steel band (3) has a thickness within 
the range about 0.2 to about 2 mm. 

20 

7. Coating blade according to any preceding claim, characterized in that the coating (5) has a thickness within the 
range about 0.5 to about 5 mm. 

8. Coating blade according to any preceding claim , characterized In that the coating (5) covers said edge section 
2S (7) and is provided with a level for enlargement of the surface (11) of engagement against the web (41 ). 

S. Coating blade according to any preceding claim, characterized in that the coating (5) seen in the plane of the 
blade (1 ) and perpendicular to the longitudinal direction of the blade (1 ) has a width of about 5 to about 25 mm. 

^ 10. Apparatus for the coating of a travelling web (41), ccmprising means to carry and transport the web and two 
opposite coating blades (29,31) extending across the web (41) and engaging same with one edge section thereof, 
and which at the opposite edge are arranged in a blade holder (33) for each blade with a fastening which allows 
movability to and fro the web (41 ) of said edge section [7) without essential deflection of the blade (29,31 ), further 
comprising pressure means (37,39) arranged so that each blade (29,31) by said edge section (7) is brought to 

35 ■ engage the web (41) forwarded between the opposite coating blades (29,31), characterized In that both coating 
blades (29,31) are designed in accordance with what has been claimed in any one of claims 1 to 9. 



Patentanspriiche 

40 

1. Beschichtungskllnge zum Aufbringen von Uberzugsmaterial auf ein sich bewegendes Band (41), Insbesondere 
einer BeschichtungsflQssigkelt auf eine sich bewegende Papierbahn, mit einem Stahlband (3), das entlang dem 
Kantenabschnitt (7), deran dem Band (41) angreifen soil, mit einem verschleiBbeslandigen Uberzug (5) versehen 
ist, dadurch gekennzeichnct, daS der Uberzug (5) aus einem Material gebildet ist, das eine Harte gemSB Shore 

^ A von etwa 1 0 bis etwa 1 00 hat. 

2. Beschichtungskiinge nach Anspruch 1, dadurch gekennzeichnet. daQ das Material eine Harte vcn etwa 30 bis 
etwa 80, Insbesondere etwa 40 bis etwa 70, hat. 

so 3. Beschichtungskllnge nach Anspruch 1 cder 2, dadurch gekennzeichnct, daB das Material durch eIn organisches 
Polymer gebildet ist. 

4. Beschichtungskllnge nach Anspruch 3, dadurch gekennzeichnct, daB das organische Polymer aus Polyuretha- 
nen, Styrol-Butadieh-Polymeren und Polyolephinen ausgewlihft Ist. 

55 

5. Beschichtungskllnge nach Anspruch 4, dadurch gekennzeichnet. daB das organische Polymer ein Polyurethan 
Ist. 
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6. Beschichtungskilnga nach efriem der vorstehenden AnsprQche, dadurch gekennzelchnet, daB das Stahlband 
(3) eine Dicke in dem Bereich von etwa 0.2 bis etwa 2mm hat. 



7. Beschichtungsklinge nach einem der vorstahenden Anspriiche, dadurch gekennzelchnet, daS der Uberzug (5) 
3 eine Dicke in dem Bereich von etwa 0,5 bis etwa 5 mm hat. 

8. Beschichtungsklinge nach einem der vorstehenden Arspruche, dadurch gekennzeichnei, daS der Uberzug (5) 
den Kantenabschnttt (7) Qberdeckt und mit einer Hthe zum VergrolBern der Etngriffsfiache (1't) gegen das Band 
(41) versehen ist. 

9. Beschlchtungskiinge nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, daB der in der Ebene 
der KItngs (1) und sehkrecht zur Langsrichtung der Klinge (1) zu sehende Uberzug (5) eine Breite von etwa 5 bis 
etwa 25 mm hat. 



IS 10. :Vorrichtung zum Beschichten eines sich bewegenden 3andes (41), mit einer Emrichturg zum Tragen und Trsns- 
portieren des Bandes und zwei gegenubediegende Beschichtungsklingen (29, 31), die sich quer zu denri Band 
.(41) erstrecken und mit demselben mit einen Kahtenabfichnitt in Eingrlff stehen und welche an der gegenuberlie- 
igenden Kante in einem Kiingenhaller (33) fur jede Klinge mit einer Befestigung angeordnet sind, die eine Beweg- 
:barkeit des Kantenabschnittes (7) in Richtung auf das Band (41) und von diesem weg ohne wesentliche Ausien- 

20 .Rung der Klinge (29. 31) geslattet, fernermit einer Druckvorrichtung (37, 39), die so angoordnetlst, daI3 jede Kllnge 

;(29, 31) durch den Kantenabschnitt (7) mit dem Band (41) In EIngrlff gebracht ist, das zwischisn den gegenuber- 
iliegenden Beschichtungsklingen (29, 31) vonA^arts transportiert wird, dadurch gekennzeichnet, daO beide Be- 
schichtungsklingen (29, 31) 80 ausgestaitet sind, wie «s in einem der Anspruche 1 bis 9 beansprucht ist. 



25 



Reviendications 



1 . iLame de couchage destinSe k apptiquer uhe mati&re decouchagesur une bande en mouvement (41 ), en particulier 
un liquide de couchage sur une bande de papier en mouvement, comportant une bande d'acier(3j qui. le Jong de 

30 ia section de bord (7) pr^vue pour engager la bande (41). est pourvue d'un rev^tement resistant d i'usure (5), 

caract^risee en ce que ledlt rev§tement (5) est constituS par unemati^re qui a une duret^ selon i'^heile Shore 
A d'envlron 10 ^ environ 100. 

2. iLame de couchage selon la revendication 1 , caracterisde en ce que la matiere a une durete d'envircn 30 a environ 
35 80, en particulier d'environ 40 a environ 70. 

3. :Lame de couchage seton la revendication 1 ou 2, caracterisee en ce que ladite matidre est constituee par un 
polymere organique. 

40 4. Lame de couchage seion la revendication 3, caracterisee en ce que te potymere organique est choisi panul les 
;polyur6thannes, les polym6res styrfene-butadifene et les polyol6fines. 

5. Lame dc couchage selon la revendication 4, caracterisee en ce que le poiym^re organique est un polyurethanne. 

6. ^Lame de couchage selon Tune queiconque des revendications pr^c^dentes, caracterisee en ce que ia bande en 
acier (3) a une epaisseur dans la plage d'environ 0.2 e environ 2 mm. 

7. Lame de couchage selon i'une queiconque des revendications pr6c5d6ntes, caracteris^ en ce que le revetemerit 
(5) a une epaisseur dans la plage d'environ 0,5 a environ 5 mm. 

50 

8. Lame de couchage seion i'une queiconque des revendications precedentes, caracterisee en ce que le revetement 
(5) recouvre ladite section de bord (7) et est pourvu d'un niveau pour I'agrandlssement de ia surface (11) d'enga- 
gement contre la bande (41). 

55 9. Lame de couchage selon Tune queiconque des revendications pr6c^dentes, caracterisee en ce que le revetement 
(5) vu dans le plan de la lame (1) et perpendiculairement a ia direction longitudinalc de la lame (1) a une largeur 
d*environ 5 a 25 mm. 
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10, Appareil pour ie couchage d'une band© en mouvement (41), compcrtant des moyens destines & supporter et 
transporter la bande et deux lames de couchage oppos6es (29, 31) s'etendant sur !a bande (41) et engageant 
celle-ci avec une section de bord, et qui au niveau du bond oppos6 sont dlspos6es dans un porte-lame (33) pour 
chaque tame avac une f ixation.qui permet une mobility vers et a T^cart de la bande (41 ) de iadite section de bord 
5 (7) sans tlexion essentielle de la lame (29. 31). comportant en outre deis nrioyens de pression (37. 39) prevus de 

telle sorte que.chaque lame (29, 31) est amende par tadlte section de bord (7) k engager la bande (41) avancde 
entre les lames de couchage opposees (29. 31), carcicterlse en ce que les deux lames de.couchage (29, 31) 
sontcon9ues seion Tune quelconque des revendlcatlois 1^9. 

10 
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